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Abstract: The regeneration  through meristem culture is an advanced biotechnological tehnique which is 
a very useful and valuable method and represents a key in the fruit stock material production chain. In the 
modern fruit planting material production system and in the pathogen elimination systems it occupies a central 
place. In this article we will present the main aspects regarding the behavior of some plum cultivars in the 
process of the in vitro  meristem culture: initiation, multiplication, acclimation. It is well known the fact that the 
propagation of woody fruit species and in general that of stone fruit species  is difficult through tissue cultures 
and especially the propagation systems through meristems. For initation there has been used four variants 
concerning two nutritive media and two apex sizes, one of 0.2-0.8 mm. The culture media was MS medium ( 
Murashige and Skoog, 1967) with two different hormone concentration 0,7 mg/l BAP and 2 mg/l BAP.The 
biological material used was represented by apices isolated from annual shoots of  25 cm harvested in autumn at 
cultivars V1- Jubileu 50, V2-Ivan, V3-Iulia, V4- Geta. For multiplication it has been used two variants of 
nutritive media: MS and  WPM with 0,7 mg BAP concentration . The rooting formula used  was MS media with 




The cultivars studied in the experiment present high agrobiological characteristics. At 
the majority of the Prunus species vegetative propagation is made mainly through grafting, 
cuttings, layering and through in vitro cultures. The tissue culture propagation method 
provides a very good phytosanitary status and the final planting material will have high 
phytosanitary status (Hanzer V  et al.,1995). Beside the difficulty of the in vitro meristem or 
apex culture it must be stated the that in the case of some cultivars considerably good results 
can be expected.(Jamborne, Benczur-Erzsebet et al.,2005, Clapa Doina et al., 2007). 
 
MATERIALS AND METHODS 
 
Initiation phase I. The initial biological material used were annual shoots of 25 cm in 
length harvested in the most favorable period: November - February. The young shoots were 
cut in fragments of 1-3 buds and  well washed with tap water 1 hour  and disinfected with Ace 
bleach, 20 % concentration 20-25 minutes followed by thorough rinsing with sterile deionized 
water in several steps.The used nutritive medium and variants for phase I initiation consisted 
in: two variants of nutritive media for two inoculum sizes, V1-Murashige & Skoog media 
(with the macro and micro elements from stock solutions) + 0,7 mg/l BAP+0,1mg/l IBA and 
V2 –Murashige & Skoog media + 2,0 mg/l BAP+0,1 mg/l IBA , pH adjusted to 5,8 (Table 1). 
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To both variants myo inositol, nicotinic acid, riboflavin, folic acid, calcium panthotenate, 
giberellinic acid were added, prepared from stock solutions and saccharose was added as 
carbon source and plant agar as gelling agent. All the utilized components were added before 
media autoclavation. The media according to the were dispensed into individual test tubes and 
autoclaved at 121ºC for 25 minutes. Isolation of the Prunus apices was effectuated in 
horizontal laminar air flow cabinets. 
Table 1 
Experimental variants used at Phase I: Initiation 
           
Components Variant 1 Variant  2 
 Inoculum size A 
0,2-0,4 mm 
Inoculum size B 
0,5-0,8 mm 
Inoculum size A 
0,2-0,4 mm 
Inoculum size B 
0,5-0,8 mm 
Macroelements Murashige & Skoog Murashige & Skoog 
Microelements Murashige & Skoog Murashige & Skoog 
Myo-inositol 500 mg/l 500 mg/l 
Thiamine HCl (Vitamin B1) 1.1 mg/l 1.1 mg/l 
Nicotinic acid 1 mg/l 1 mg/l 
Riboflavin (Vitamin B6) 0.5 mg/l 0.5 mg/l 
Folic acid 0.01 mg/l 0.01 mg/l 
Calcium panthotenate 0.5 mg/l 0.5 mg/l 
Sugar 30 g/l 30 g/l 
Plant Agar 5.5 g/l 5.5 g/l 
BAP 0.7 mg/l 2 mg/l 
IBA 0.1 mg/ 0.1 mg/ 
GA3 0.5 mg/l 0.5 mg/l 
pH 5,8 5,8 
 
The Prunus cultures were incubated in the vegetative growth room at 25 ºC temperature, 
in artificial light conditions providing 4000 lux light intensity and a 16/8 hour photoperiod. 
Multiplication phase II. The second phase is the multiplication stage which was done 
after 6 weeks  using the following two variants: V1-Murashige & Skoog macro and 
microelements with 0,7 mg/l BAP and V2-WPM media with 2 mg/l BAP ( Table 2). For the 
multiplication experiment Magenta vessels were used (with 55 ml nutritive media /vessel) and 
9 inoculi were planted in each vessel according to the variants and the cultivars taken into 
study. 
Table 2 
Experimental variants used at Phase II: Multiplication 
            
Components Variant 1 Variant 2 
Macroelements Murashige & Skoog Woody Plant Medium 
Microelements Murashige & Skoog Woody Plant Medium 
Myo-inozitol 500 mg/l 500 mg/l 
Thiamine HCl (Vitamin B1) 1.1 mg/l 1.1 mg/l 
Nicotinic acid 1 mg/l 1 mg/l 
Riboflavin (Vitamin B6) 0.5 mg/l 0.5 mg/l 
Sugar 30 g/l 30 g/l 
Plant Agar  5 g/l 5 g/l 
BAP 0.7 mg/l 2 mg/l 
pH 5,8 5,8 
 
Rooting phase III. The best period for rooting at Prunus species is February - April. 
The rooting stage is effectuated in one step. Experimental variants were:V1-Murashige & 
 128 
Skoog macro and microelements supplemented with 1mg/l  IBA, Vitamin B1, myo 
inositol,V2-Murashige &Skoog macro and microelements suppelemented with 0,5 mg/l 
IBA,Vitamin B1, myo inositol, and as carbon source saccharose 30 g/l and plant agar 5 g/l 
both of culture media adjusted to a pH of 5,8. 
Table 3 
Experimental variants used at Phase II: Rooting 
                   
Components Variant 1 Variant 2 
Macroelements Murashige & Skoog Murashige & Skoog 
Microelements Murashige & Skoog Murashige & Skoog 
Myo-inositol 100 mg/l 100 mg/l 
Thiamine HCl (Vitamin B1) 1.1 mg/l 1.1 mg/l 
Nicotinic acid 1 mg/l 1 mg/l 
Riboflavin (Vitamin B6) 0.5 mg/l 0.5 mg/l 
Sugar 30 g/l 30 g/l 
Plant Agar  5.8 g/l 5.8 g/l 
IBA 1 mg/l 0.5 mg/l 
pH 5.8 5.8 
 
RESULTS AND DISCUSSIONS 
 
The initiation phase was the most difficult procedure in spite of very careful 
disinfection.  The initiation rate was considerably higher at V1 variants at inoculum size B due 
to the increased apex size and concomitantly the regeneration process was higher. The 
optimum BAP hormone concentration was found to be 0,7 mg/L and the 2 mg/L 
concentration had a slightly negative effect at initiation at the same cultivars. Between the 
cultivars there were observed differences regarding the regeneration rate at V1 Variants: 
Jubileu 50( 77%, Inoculum size B), Ivan (67% ,Inoculum size A), Iulia (56%,Inoculum size 
A) Geta (42%, Inoculum size A). In V2 Variants the initiation rate were following: Ivan (71% 
Inoculum size B), Jubileu 50 (64%, Inoculum B), Iulia (58%, Inoculum size A), Geta (38%, 
Inoculum B).The regenerated plantlets were weaker in the increased V2 variants although the 
regeneration rate was considered normal. Initiation procedure from apices in autumn from 
annual shoots was considered to have a good efficiency ( Fig .1,2) .   
 
                                           
                                    
Figure 1       Figure 2 
Post initiation development  process         In vitro development of Prunus cv  
in culture tubes                                                                               meristems 
   
Table 4 
Experimental results at phase I: Initiation 
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Total no of inoculated 
meristems 
Regenerated meristems 
obtained after 9 week 













V1 - Jubileu 50 56 56 4 43 7 77 
V1 - Geta 36 36 5 15 14 42 
V1 - Iulia 36 36 20 10 56 28 
V1 - Ivan 33 33 22 11 67 33 
V2 - Iulia 65 40 38 5 58 13 
V2 - Jubileu 50 72 45 32 29 44 64 
V2 - Geta 34 34 13 11 38 32 
V2 - Ivan 54 24 25 17 46 71 
 
* - Inoculum size A : 0,2-0,4 mm 
** - Inoculum size B: 0,4-0,8 mm 
 
In the second phase the Prunus shoots obtained in stage I were fragmented into 
microcuttings (cca 1 cm with 1-2 nodes) and put into Magenta vessels 9 inoculi/vessel for 
both variants V1 and V2. During a culture period of 6 weeks the resulted evolution of the in 
vitro microcuttings was the following: in variant V1 the number of healthy multiplied 
plantlets were the following: Jubileu 50- 82 plantlets, Ivan-76 plantlets,Iulia-69 plantlets,Geta 
62 plantlets.In the second variant V2 the evolution was the following:Jubileu50-78 
plantlet,Ivan-71 plantlets,Iulia 58 plantlet, Geta 52 plantlet. The evaluated multiplication rate 
was the highest at V1 variants : Jubileu 50 (‘9’), Ivan (‘8’) Iulia (‘7’) Geta(‘6’) At variants V2 
the multiplication rate was lower Jubileu 50 (‘8’), at Ivan (‘7’) , Iulia  (’6’) and the weakest at 
Geta (‘5’) (Figures 3,4,5,6). 
 
                       
                                            Figure 3                                                                                  Figure 4     
       In vitro mltiplication stage at  “Jubileu 50”                        In vitro multiplication stage at “ Ivan “ cv 
                      
Table 5 
Experimental variants used at Phase II: Multiplication 
Initial no of inoculi/vessel No of inoculi obtained 




Variant 1 Variant 2 Variant 1 Variant 2 Variant 1 Variant 2 
Jubileu 50 9 9 82 78 9 8 
Ivan 9 9 76 71 8 7 
Iulia 9 9 69 58 7 6 
Geta 9 9 62 52 6 5 
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  Figure 5               Figure 6 
                         Multiplication stage at “Geta” cv                      Multiplication stage at “Iulia“ cv 
   
Half of the obtained plantlets were used for the rooting experiment and the remaining 
plantlets were put further for multiplication. 
In the third stage at the rooting phase the evolution of the in vitro microplantlets were 
the following after 2 weeks of culture: from 16 in vitro Prunus plantlets put into Magenta 
vessels the highest obtained rooted miniplantlets were at variant V1: Jubileu 50 - 14 rooted 
plants,V1 Ivan - 11 rooted plants, V1 Iulia- 8 rooted plants,V1 Geta 7 plants and in variant V2 
Jubileu50 – 9 plants,V2 Ivan and V2 Iulia 7 plants and Geta 6 rooted plantlets. The rooting 
rate was the highest at V1 variants as the data in the Table 6 shows. (Fig, 8,9) 
 
 
                   
                                                                           Figure 7                                                                               Figure 8 
                        Rooting stage at “Jubileu 50” cv            Well rooted in vitro plantlets     
 
                                                                                                                                                   Table 6 
Experimental variants at rooting 
Initial no of 
inoculi/vessel 
No of inoculi 
with roots 
after 4 weeks 
No of inoculi 
with 
rootcallus  after 
4 weeks 







V 1 V 2 V 1 V 2 V 1 V 2 V 1 V 2 V 1 V 2 
Jubileu 50 16 16 14 9 2 7 0 0 88 56 
Ivan 16 16 11 7 4 7 1 2 69 44 
Geta 16 16 7 6 6 5 3 5 44 38 
Iulia 16 16 8 7 4 4 4 5 50 44 
 
 Well rooted plantlets were transferred for acclimation into plastic trays ( Figures 9,10). 
Further investigation of the acclimation process will be effectuated in order to improve the 
acclimation of the in vitro rooted Prunus plantlets. Several vessels were maintained for 
multiplication, rooting and acclimation phases. 
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                                                                        Figure 9                                                                   Figure10 
                Transfer for acclimation of “Jubileu 50” cv            Acclimation in plastic trays 
      
CONCLUSIONS 
 
 Former experimets show that in vitro regeneration of plum via meristem culture is a 
relatively difficult process. For meristem and apex culture initiation we used annual shoots of 
Prunus domestica cv, and isolated the apices in autumn establishing the apex cultures in test 
tubes. General conclusion is that the best initiation of the plum cultivars was in variant V1. In 
V2 variants the increased hormone concentration had a slightly negative effect and the 
initiated apices and plantlets were much weaker that in V1 variants. The optimum BAP 
hormone concentration was found to be 0,7 mg/L both for initiation and multiplication. 
Among the tested cultivars, Jubileu 50 and Ivan had the highest initiation, propagation and 
multiplication rates. Initiation and multiplication process was considered good, the 
acclimation was the most difficult problem. For initiation and multiplication of Prunus 
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